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A KOsters prism, shown in its mount, is 
an integral part of the versatile 
interferometer. 


VERSATILE INTERFEROMETER DEVELOPED 


ALTHOUGH INTERFEROMETERS HAVE 
BEEN IN Use for many years, they are 
generally impractical for measuring 
homogeneity of large optics. 

In an attempt to overcome this 
problem, J. B. Saunders of the NBS 
Institute for Basic Standards has 
developed a Kosters-prism interferom- 


1 


eter ' that is quite practical for meas- 
uring refractive indices and thickness 
gradients in both small and large 
optics. The interferometer is relatively 
free from vibration problems, and 
thermal gradients are reduced to a 
minimum by confining the two com- 
ponent beams of light to a small area. 
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Scanning allows large specimens to be 
measured. 

The interferometer is based on the 
same principle that is used in the 
Twyman-Green interferometer,’ in 
which refractive indices and thickness 
gradients are calculated from two sets 
of interference fringes, one produced 
by light transmitted through the 
specimen and the other by light re- 
flected from its two surfaces. It has 
the advantages, however, of fewer ad- 
justments and the ability to evaluate 
large optics. 

The main components of the NBS 


interferometer are a_ light source, 


Kosters prism, mirror, and _ three 
screens. The light source may be 
either a continuous emission laser or 
a highly monochromatic spectral 
source, such as that provided by a 
krypton-86 or mercury-198 lamp. If 
a laser is used, a short focus, single 
element, plano-convex lens that has its 
axis slightly tilted relative to the prin- 
cipal ray provides adequate diver- 
gence and sufficient freedom from un- 
wanted interference fringes. 

The prism is composed of two com- 
ponents cemented together to form an 
approximately triangular prism (the 
side that forms the base is spherical). 
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Drawing of NBS-developed interferometer for measuring refractive index and thickness 


gradients in both small and large optics. 


The prism serves as: (1) a collimator 
lens, (2) a beam divider for divid- 
ing the beam twice, (3) two mirrors 
for deflecting the transmitted and re- 
flected beams to a common direction, 
(4) anear perfect compensator so that 
white light interference can be used 
if desired, and (5) a collector lens. 

In operation, the single beam of 
light from the source is divided into 
two beams by the beam divider. When 
unobstructed, each of these beams is 
incident on the two optical surfaces 
of the specimen and the mirror, M. 
Therefore, three components of each 
of the two beams return to the prism. 
These six beams are again divided by 
the beam divider into two components 
each. One set is transmitted toward 
the observer and the other set is re- 
turned toward the source. If the ob- 
server receives the six beams that are 
transmitted toward him, he sees a com- 
plex interference pattern that is use- 
less for a measurement. 

To obtain only the transmission 
fringes, a pinhole in a screen, S,, con- 
jugate to the source, is adjusted to 
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obstruct light reflected from the speci- 
men surfaces and to transmit that 
from the mirror. 

The reflection fringes are made 
visible by intercepting the light to M 
with another screen, S., intercepting 
one of the beams from the prism with 
a third screen, S,, and removing 
screen §;. 

The specimen is mounted so that it 
can be moved along a straight line 
normal to the dividing plane, along a 
set of ways. The set of ways has a 
scale attached that permits the sample 
to be moved equal intervals. The 
specimen is first scanned for observa- 
tions of the orders of interference of 
the transmission fringes. The screens 
are then adjusted and observations of 
reflected fringes are made at the same 
points. 

The only adjustments required for 
the interferometer, other than those 
made invariant by cementing the 
prism components together, are posi- 
tioning the light source and mirror 
relative to the prism. The source 
should be located near the focal plane 


of the prismatic lens formed by the ~ 


base of the prism so as to colliniate 
the two light beams (one from each 
of the two prism components) in the 
specimen area of the interferometer. 
The source should also be adjustec 0 
that the two component beams re. 
flected and transmitted by the beam 
divider) are parallel to the beam 
dividing plane. 

The only critical adjustment of the 
mirror is positioning it about an axis 
parallel to the vertex of the prism. 
This adjustment, which can be con. 
trolled by a single screw that rotates 
the mirror relative to the prism as. 
sembly, controls the width of the 
transmission fringes. 

If the surfaces of the specimen are 
adjusted to be approximately normal 
to the incident light, the width of the 
reflection fringes depends only upon 
the refractive index and angle between 
the two reflecting surfaces of the 
specimen. 

The angle between the two surfaces 
of the specimen should form a 3 to 15 
second wedge, so that the two compo: 
nent beams reflected from them will 
form interference fringes of suitable 
widths for accurate measurements 
The two surfaces should also be flat to 
within about 4 parts per million to 
avoid excessive variation in fringe 
width. 

In an NBS experiment to evaluate 
the instrument, two different inter- 
ferometers of this type were used to 
measure index gradients at 18 equally 


spaced points along the diameter of | 


a fused quartz disk, %/,-inch thick and 
16 inches in diameter. The average 
difference between the two sets of 
measurements was 8 X 10°%. The 
maximum difference was 27 < 10”. 
These values are believed to represen! 
the accuracy obtainable with the 
instrument. 


' Saunders, J. B., An interferometer for meas- 
uring gradients in both refractive index an¢ 
thickness of large or small optics, J. Res. Nat 
Bur. Stand. (U.S.), 73C, Nos. 1 and 2 (Jan.—June 
1969). 

* Candler, C., Modern Interferometers, p. 143 
(Hilger & Watts Ltd., Hilger Div., Londor 
England, 1951). 
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/OINT NBS-SAMA RESEARCH PROGRAM 


jon-Selective Electrodes To Be Studied 


A Two-YEAR RESEARCH PROGRAM on ion-selective elec- 
trodes has recently been initiated at the Bureau in con- 
junction with the Scientific Apparatus Makers Association 
(SAMA). The purpose of the program is to standardize 
techniques and prepare high-quality Standard Reference 
Materials (SRM’s) that will permit an increased use of 
ion-selective electrodes. 

The research work will be performed by Bert R. Staples 
of the Analytical Chemistry Division of the NBS Institute 
for Materials Research, under the direction of John K. 
Taylor and Richard A. Durst, also of the Analytical 
Chemistry Division. The long-range goal of the program 
is the preparation, certification, and issuance of SRM’s 
for standardizing ion-selective electrodes. The leading 
problems to be tackled in this program are: 


1. Definition of ionic activities in reference solutions 
suitable for the standardization of the ion-selective 
electrodes now commercially available. 

2. Establishment of a self-consistent set of activity scales 
for these ions. 

3. Examination of ionic activities in pure solutions of 


BENDER ELECTED 


Peter L. BENDER Has BEEN ELECTED CHAIRMAN of the 
Joint Institute for Laboratory Astrophysics (JILA) suc- 
ceeding Lewis M. Branscomb, the new NBS Director. Dr. 
Bender is widely known for his work on the use of lasers 
for precise measurement and for his studies of fundamental 
constants. A senior staff member of the NBS Laboratory 
Astrophysics Division, Dr. Bender is also Adjoint Pro- 
fessor in the University of Colorado Department of Physics 
and Astrophysics. 

JILA was established in 1962 as a collaborative effort 
of the University of Colorado and the Bureau. Its purpose 
is to further laboratory and theoretical research and grad- 
uate-level training in physical processes of astrophysical 
importance. Dr. Bender’s election by the Fellows of JILA 
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completely ionized sodium, calcium, chloride, and 
fluoride salts in light of electrode response. 

4. Examination of methods for obtaining activity co- 
efficients for lead, copper, and other metallic ions, 
possibly using perchlorate salts. 

Seven SAMA member companies have contributed to 

a research fund from which quarterly grants will be made 
to the Bureau. The NBS Analytical Chemistry Division 
will provide matching funds to support one scientist full- 
time on the project. The firms sponsoring this joint re- 
search effort are: Beckman Instruments, Inc., Fullerton, 
Calif.; Corning Glass Works, Scientific Instruments De- 
partment, Medfield, Mass.; The Foxboro Company, Fox- 
boro, Mass.; Leeds & Northrop Co., North Wales, Pa.; 
Orion Research, Inc., Cambridge, Mass.; The Perkin- 
Elmer Corp., Coleman Instruments Division, Maywood, 
Ill.; and Photovolt Corp., New York, N.Y. 

The joint research effort is a special project of the 
SAMA Analytical Instrument Section’s Task Group on 
Ion Selective Electrodes. This group was organized by 
SAMA to prepare industry recommendations for termi- 
nology and test procedures for ion-selective electrodes. 


JILA CHAIRMAN 


to serve until January 1971 was announced by Dr. Brans- 
comb, whose resignation as Chairman followed his nomi- 
nation by President Nixon as the sixth NBS Director. 

In announcing Dr. Bender’s election, Dr. Branscomb 
said, “the Chairman of the Joint Institute for Laboratory 
Astrophysics serves his colleagues in one of the most 
scientifically exciting laboratories in the Nation, combin- 
ing talents of both Government and university scientists, 
in a laboratory where the work provides training for 50 
graduate students. The Institute produces invaluable 
knowledge in many fields of science. Dr. Bender’s inter- 
national professional standing and his broad interests, 
ranging from geophysics to astronomy and the study of 
atoms, make him ideally qualified to lead the Institute.” 
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FLUORINE STUDIED 


FLUORINE—ONE OF THE Most REACTIVE ELEMENTS 
forms compounds with all other elements, with the possible 
exception of the lighter rare gases. Many of its compounds 
are uniquely resistant to both thermal and chemical attack. 
Thus fluorine plays an important role in numerous aspects 
of man’s environment and technology including very high 
temperature flames, rocket propellants, special lubricants, 
and polymers. 

At the NBS Institute for Materials Research, fluorine’s 
thermochemical properties, which are closely associated 
with its highly reactive nature, are being studied. Experi- 
ments designed to investigate these properties for both 
fluorine (F.) and hydrogen fluoride (HF) molecules 
with an accuracy greater than previously obtained have 
been carried out by V. H. Dibeler, J. A. Walker, and K. E. 
McCulloh' with support from the 
Commission. 


Atomic Energy 

Among the unique properties of fluorine compounds are 
their very large negative heats of formation; that is, con- 
siderable energy is evolved when they are formed from 
their elements. On the other hand, a relatively small 


Right: In an experiment measuring the dissociation energy of 

fluorine, James Walker opens the gas inlet valve to the light source. 

The glass lamp (above center) extends horizontally from the 

microwave tube at center. A vernier scale on the microwave tube 

is used to adjust the frequency of the light source. 

Below: Vernon H. Dibeler adjusts sample inlet valves before 
measuring the dissociation energy of fluorine. 

























222 


amount of energy is required to produce fluorine atoms 
from the ordinary form of fluorine, the gaseous diatomic 
molecule. Precisely how much energy is evolved in these 
processes is an important question frequently asked by 
scientists and engineers when planning experiments, pre- 
dicting properties of unfamiliar molecules, designing a 
rocket propulsion system, or considering the feasibility 
and commercial value of a new chemical process. For ex. 
ample, in the last forty years numerous values ranging 
from 63 kcal mol’, or higher, to 30 kcal mol-', have 
been proposed for the dissociation energy of fluorine. A 
much smaller range has been reported for HF. 

The apparatus used in this work to obtain mass spectra 
and photoionization yield curves for the ions of F and HF 
includes a discharge lamp, a vacuum ultraviolet mono. 
chromator, an ionization chamber, and a mass spectrom- 
eter. The discharge lamp produces photons that pass 
through differential pumping slits and are diffracted by 
a grating, much as a prism disperses visible light. Photons 
of the wavelength selected by rotating the grating enter 
an ionization chamber through a slit, ionizing or dis- 
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Diagram of apparatus used to measure the 
heat of formation of HF, the dissociation 4 
energy of F:, and the photoionization 
energy of F. Photons from lamp (L) pass 
through slit (S:) into monochromator. 
They strike grating (G) and interact with 
sample gas in ionization chamber after 
passing through slit (S2). A mass 
spectrometer analyzes the ions formed by 
the process. Vacuum pumps (P;-s) 
maintain a pressure differential between 
the lamp and the spectrometer. 


sociating the gas molecules under study. The ions are 
identified by a mass spectrometer and are counted sepa- 
rately by a detector and an amplifier-scaler system. Data 
are recorded as graphs of ion counts per unit of photon 
intensity versus wavelength. 

The monochromator provides a means of specifying the 
particular wavelength (energy) of the photon beam, in 
much the same way as the mass spectrometer unambigu- 
ously identifies the ion products. Thus, although many at- 
tempts have been made to measure accurately the disso- 
ciation energies of these molecules, the NBS measurements 
represent the first measurements based on unequivocal ob- 
servation of dissociation. 

The NBS scientists first studied the fluorine ionization 
processes, 


F.+hrF.* +e, 
F.+hroF*+F+e, 


F.+h--Ft+F-; 


and 


where the symbol, hv, represents the energy of the photon 
interacting with the molecule. As a result, a value of 1.34 
eV, or 30.9 + 0.7 kcal mol" was obtained for the disso- 
ciation energy of the fluorine molecule into two neutral 
atoms. This is markedly lower than the earlier values and. 
if agreed upon as a standard value, has a major affect on 
calculations of bond dissociation energies in all fluorine- 
containing compounds. 

One of the most important of these is the simple mole- 
cule, hydrogen fluoride. Thermochemists consider that 
the heat of formation of gaseous HF is well established 
despite certain troublesome chemical and physical prop- 
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erties of this molecule. Careful measurements enabled the 
NBS investigators to also measure the photon impact 
processes : 


HF + hvy— HF* + e, 
HF + hy—> H+ + F + e,and 
HF + hy> F- + Ht: 


obtaining a value of 5.74 eV, or 132.4 kcal mol-' for the 
energy required to dissociate the HF molecule into two 
neutral H and F atoms. Combining this value with the dis- 
sociation energy of fluorine and the accepted value for the 
dissociation energy of hydrogen gas gives the heat of for- 
mation, AHf,°(HF) = —2.83 eV, or —65.3 + 0.7 kcal 
mol. The latter is in good agreement with the value of 
—64.8 keal mol’ presently accepted by major scientific 
groups throughout the world and thus supports the new 
value for the dissociation energy of fluorine. 

Although the effect of the new value for the dissociation 
energy of fluorine on such an important application as 
rocket fuels has not yet been fully evaluated, and may. 
in fact, not be large, there is no doubt that major changes 
will appear in the calculation of the bond dissociation 
energies of molecules containing one or more fluorine 
atoms. In addition, the unequivocal nature of the measure- 
ments gives a greater confidence to theoretical as well as 
experimental research in this field and is expected to lead 
to a better understanding of the observed unique proper- 
ties of the many fluorine-containing compounds in use 
throughout science and industry. 


‘ Dibeler, V. H., Walker, J. A., and McCulloh, K. E., Dissociation energy 
of fluorine, J. Chem. Phys. 50, No. 10, 4592 (May 1969) 
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AVERAGING THE PEAK AMPLITUDES 


Instrumentation for Evaluating Magnetic Tape 


In 1967 THE NBS CENTER FOR COMPUTER SCIENCES AND 
TECHNOLOGY undertook to develop performance standards 
for magnetic recording tape and, ultimately, to supply 
samples of tape for use as a reference standard. To ac- 
complish this NBS engineers Sidney Geller and Paul Man- 
tek, working with Norman Cleveland, a Research Associ- 
ate’ from the International Business Machines Corp., 
developed a signal amplitude measurement system. In the 
course of this development they found that they needed a 
way of measuring the average amplitude of a train of 
equispaced signal pulses. Mr. Geller developed the concept 
and the circuitry for this purpose; they were used in the 
tape performance research and in the instrumentation 
adopted for tape evaluation. This enabled the Bureau to 
issue Standard Reference Material 3200, Secondary Stand- 
ard Magnetic Tape—Computer Amplitude Reference, sup- 
plied with a description of the circuitry and procedures 
for its use.” 


Magnetic Tape Performance 


Magnetic tape, now used to record statistics on every 
man, woman, and child in the United States, has been 
continuously improved by the efforts of its manufacturers, 
but the only reference standards available for production 
control have been those maintained by the individual 
manufacturers. Generally, tape to be tested is erased and 
a string of repetitive data in the form of equispaced pulses 
is recorded on its surface. When the tape is “read,” each 
transition between the two magnetic states generates a 
pulse as it passes across the read head’s gap. The average 
of these pulse peaks over a finite time is a good indicator 
of the tape’s data-storing efficiency. Because of differences 
among standards, however, tape and equipment thought 
to meet specifications of its manufacturer and user some- 
times have been found to perform marginally, 

The Bureau began the present program of magnetic 

tape performance measurement at the request of Federal 
agencies procuring magnetic tape, manufacturers and in- 
dustrial users of computer tape and equipment, and stand- 
ards organizations (ISO and USASI).* It was soon found 
that all existing standards specified an acceptable pulse 
readout amplitude (for specified recording current), re- 
ferred to by such designations as “average peak volts,” 
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“average peak output,” and “average pulse amplitude.” 
It was felt that an accurate method for measuring the 
average signal amplitude of a sample containing a specific 
number of pulses should be devised for the NBS reference 
tape measurement system. 


Averaging Pulse Heights 


Mr. Geller approached the need for a new measurement 
technique by producing a relevant mathematical relation- 
ship and then designing electronic circuitry for perform- 
ing the required functions. A mathematical formula gives 
the output voltage from a linear integrator that is fed 
an input of equispaced pulses of varied amplitude: 


‘ RC 
Carer Daeots 


where é,,- is the average peak amplitude over the sam- 
pling interval T, R and C are the resistive and capacitive 
values in the integrator feedback path, n is the number 
of pulses occurring during interval T, and e,, is the 
increase in the integrator output voltage level produced 
by the ith pulse of a series. 

If the values for R and C are chosen so that their 





Norman Cleveland threads a reel of SRM 3200 onto a tape 
transport. 


NBS Technical News Bulletin 


The pe 
by 


record 


on 
thes 


( 


peric 
integ 
erati 
a se 
valu 
durii 
ata 
by a 
prin 


Octe 





de.” 
the 
cific 


nce 


nent 
ion- 
yrm- 
ives 


fed 


;am- 
itive 
nber 

the 
iced 


heir 


letin 

















as uf f 


































The peaks of a series of pulses, obtained 
by reading a series of binary “ones” 
recorded on magnetic tape, are recorded 
on the upper stripchart. Averages of 
these peaks over 0.27-second intervals 
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(below) were obtained by circuitry 
devised at the Center. 


product equals the sample duration, 7’, then a 1, and 


the integrated voltage is equal to the average of the peak 
values of the pulses sampled. The NBS circuitry does 
this by integrating pulses that are held at the level of 
each peak for an entire interval. This is made possible by 
using a peak detector to trigger a generator which pro- 
duces strobe, or timing, pulses coincident with the input 
pulse peaks. Both signal and strobe pulse-trains are fed 
to a sample-and-hold circuit. On receiving a strobe pulse, 
the circuit clamps its output at the instantaneous signal 
level and holds it until the next strobe pulse is received. 
Each following strobe pulse shifts the sample-and-hold 
output to the level of the successive input peak. 

The steplike output of the sample-and-hold circuit is 
fed to the linear integrator, causing its output to rise at 
a rate determined at each instant by the amplitude level 
of the sample-and-hold signal. The integrator then yields 
the average value of the measured signal at the end of 
period 7. 

A second strobe generator controls the average sampling 
periods, 7, to be 0.260 second in length and clears the 
integrator at the end of each T in order to start inte- 
grating for the next average value. This strobe also sets 
a second sample-and-hold circuit to the average peak 
value cleared at the end of each T, which it holds for use 
during the following interval 7. These values are presented 
at a rate of about four per second and can be recorded 
by a chart recorder or a voltmeter producing a digital 
printout. 
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Evaluating the Tape 


The signal peak averaging circuitry is easily calibrated 
before use by injecting a stable, accurately known d-c 
voltage into the linear integrator, in place of the signal 
from the first sample-and-hold output. The average peak 
output should be equal to the d-c value; the R value in 
the integrator circuit is adjusted to obtain this readout. 

Tape to be evaluated is first degaussed by a bulk eraser 
and then binary “ones” are recorded on all channels in the 
NRZI recording mode. The write-head current is auto- 
matically maintained at the current level producing a 
peak saturated signal on the reference tape at the fre- 
quencies of interest. The tape is transported at 112.5 
inches per second; a write frequency of 180 kHz produces 
data at a density of 3600 bits per inch on the tape. 

After being recorded, tracks 2, 5, and 8 of the tape are 
read on the same pass and both the peak amplitude and 
the average peak amplitude of the signal are simultaneously 
measured and charted. 

A description of the entire NBS measurement system 
accompanies each reel of /%-inch wide SRM 3200 reference 
standard magnetic tape. The user can assemble his own 
instrumentation and check its operation with the SRM 
3200. 


’ Research associate program expanded, NBS Tech. News Bull. 51, 68-69 
(April 1967). 

2 Information Processing Notes: New reference tape standard, NBS Tech 
News Bull. 53, 118 (May 1969). 

>The International Organization for 
Standards Institute. 


Standardization and the USA 
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POSTDOCTORAL RESEARCH ASSOCIATES 


PostpocToRAL RESEARCH ASSOCIATESHIPS for 1969-70 
have been awarded to eighteen young men and women 
enabling them to further their studies at the Bureau. The 
awarding of these research associateships is part of the 
postdoctoral programs sponsored each year by the Na- 
tional Research Council, the National Academy of Sciences, 
the National Academy of Engineering, and NBS. The 
program, now in its 15th year, includes thirteen Govern- 
ment facilities* besides NBS, which is one of the oldest 
and largest program participants. 

These scientists, who have recently earned their doctoral 
degrees, were selected on the basis of outstanding ability 
in their specific fields of interest. 

Since the Bureau holds the unique position of being the 
Nation’s central laboratory for physical measurement, 
working here will provide these young Ph.D.’s the oppor- 
tunity to expand their horizons in the realm of basic re- 
search, and gain an insight to the problems of industry. 
The one or two years of postdoctoral research at NBS 
will not only assist the Ph.D. in establishing himself pro- 
fessionally, but will also enhance his value as a potential 
faculty member, Government research scientist, or in- 
dustrial scientist. 

The 18 Postdoctoral Research Associates selected to 
work at NBS this year are listed below along with their 
university and NBS adviser. A brief description of their 
proposed work is also given. 

Gordon W. Day (Univ. of Illinois) proposes to search 
for new materials that are radiation sensitive in the long 
wavelength region under the influence of a strong d-c 
electric field. Such studies may assist in developing new 
photodetector mechanisms. (L. M. Matarrese, adviser; 
Boulder). 

William L. Greer (Univ. of Chicago). Dr. Greer is 
interested in a disordered crystal as an example of a 
many-body system. He will evaluate transport properties 
of disordered crystals using the Kubo-Green formalism 
rather than the older formalism based on the Boltzmann 
equation. This research is directed toward an improved 
basic understanding of the transport properties of dis- 
ordered crystals. (R. J. Rubin, adviser; Gaithersburg). 


Agricultural Research Service, Air Force Systems Command, Bureau of 
Mines, Environmental Science Services Administration, Food and Drug 
Administration, Fort Detrick, Naval Bureau of Medicine and Surgery, Naval 
Electronics Laboratory Center, Naval Ordnance Laboratory, Naval Postgradu- 
ate School, Naval Research Laboratory, Naval Weapons Center, and U.S 
Geological Survey 
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William M. Haynes (Univ. of Virginia) will test the 
validity of transport property theories by making accurate 
and wide-range viscosity measurements on gaseous and 
liquid fluorine. (D. E. Diller, adviser; Boulder). 

Elizabeth Jean Jacob (Univ. of Michigan) will be 
studying the microwave spectra of hydrocarbons and 
simple derivatives with the aim of making accurate meas. 
urements of their molecular structure. (D. R. Lide, adviser; 
Gaithersburg). 

Paul S. Julienne (Univ. of North Carolina) will use 
the quantum theory of scattering to investigate the theory 
of ccllisional quenching of atomic or molecular excited 
species in a gas. (F. H. Mies, adviser; Gaithersburg) . 

Ernest G. Kessler (Univ. of Wisconsin) proposes a 
method for obtaining absolute wavelength measurements 
of the spectrum of He II that will yield a more precise 
value for the Rydberg constant. (W. C. Martin, adviser; 
Gaithersburg). 

Carl A. Kocher (Massachusetts Institute of Technology) 
proposes to explore the possibility of an existing deviation 
in the Josephson frequency. This may appear in radiation 
emitted by superconducting tunnel junctions. (R. H. 
Kropschot, adviser; Boulder) . 

David E. Kranbuehl (Univ. of Wisconsin). Dr. 
Kranbuehl proposes two studies that would provide needed 
information in the analysis of polymer chains. These 
proposals include a computerized investigation of the 
dynamics of molecular chains, and an extension of the 
small molecular rotational diffusion equations to larger 
systems. (P. Verdier, adviser; Gaithersburg). 

Michael S. Kurylo (Catholic Univ.): Energy surface 
calculations proposed by Dr. Kurylo can contribute vital 
information to justify present reaction rate theories. In 
addition, the deactivation of the same investigated species 
will yield information on basic energy transfer. (J. R. 
McNesby, adviser; Gaithersburg). 

Russell L. Merris (Univ. of California). Dr. Merris 
will continue work initiated in his doctoral thesis on the 
investigation of the coefficients of the matrix polynomial 
K(A+B). He proposes answering such questions as 
“What is its rank?”, “What is its determinant?”, and 
‘What are its elementary divisors?” (M. Newman, ad- 
viser; Gaithersburg) . 

William C. Mitchell (Washington Univ., Mo.) will 


investigate theoretically the transient response of super- 


fluid helium to heat pulses. He is interested in deriving 
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qi intum hydrodynamic equations from nonequilibrium 
st tistical mechanics. This fundamental work will con- 
tr pute to an understanding of the use of helium for 
ccoling at temperatures below 2.19 K. (B. Robertson, 
ac viser; Gaithersburg). 

Rogers W. Redding (Vanderbilt Univ.) will determine 
the behavior of the rotational levels of an asymmetric 
A&B. molecule (unequal bond lengths). He hopes to con- 
struct a correlation diagram connecting rotational levels 
for zero barrier (equal bond lengths) with those in the 
high barrier case to give a pictorial representation of the 
work. (J. T. Hougen, adviser; Gaithersburg). 

Gregory J. Rosasco (Fordham Univ.) proposes to study, 
by light scattering experiments, second order phase tran- 
sitions on lambda-type critical points of one or more 
perovskite materials. The use of Brillouin spectroscopy 
will allow further information to be obtained concerning 
fluctuations and/or domain motion in crystals. (H. P. R. 
Frederikse, adviser; Gaithersburg). 

Isaac C. Sanchez (Univ. of Delaware). The structure 
and morphology of bulk polymers can best be understood 
through a knowledge of the properties and behavior of 
the constituent crystalline polymers. To this end Dr. 
Sanchez will be calculating the growth rate, thickness of 
the lamella formed, and the purity of polymer crystals 
as a function of such parameters as supercooling. (E. A. 
DiMarzio, adviser; Gaithersburg). 


BUILDING-COST SYSTEMS 


TAKING SOME OF THE UNCERTAINTY OuT of Government 
construction is the aim of an NBS program on Cost 
Analysis/Cost Synthesis System for Construction Control. 
The program is supported by five Federal agencies that 
have continuous building programs—the General Serv- 
ices Administration; the Veterans Administration; the 
Post Office Department; the Department of Health, Edu- 
cation, and Welfare; and the Department of Housing and 
Urban Development. 

To be administered by the Building Research Division, 
the project will use four approaches to lay a foundation 
for greater certainty, precision, and speed in the financial 
blueprinting of new construction. These approaches are: 

(1) The creation of a standard construction costing 
language that will allow free interchange of cost experi- 
ence and cost data among all Federal agencies. At the 
present time, such free interchange is inhibited by vary- 
ing usage of common terms. 

(2) Tests of the usefulness and industrial feasibility 
of bidding lump-sum contracts by permitting the use of 
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LeRoy W. Schroeder (Northwestern Univ.) suggests 
studying such crystals as NaHF,, PH,I and (NH,).SnBr, 
by neutron diffraction, inelastic neutron scattering and 
other spectroscopic techniques. He hopes to gain a better 
understanding of interatomic and intermolecular forces 
in these solids and their relation to the crystal structure 
and hydrogen bonding. (J. J. Rush, adviser; Gaithers- 
burg). 

Carl C. Semmelroth (Univ. of Michigan) will determine 
the influence of color contrast for varying sizes and 
colors of test spots and surrounds. This may help to pro- 
vide a more accurate method for quantitatively predicting 
color perceptions. (D. B. Judd, adviser; Gaithersburg). 

Kenneth G. Sharp (Rice Univ.). The low temperature 
chemistry of high temperature species offers considerable 
promise for synthesis of novel materials. Dr. Sharp pro- 
poses to investigate this low temperature, “reactive ma- 
trix” chemistry for a number of molecules now known 
only at high temperature. (T. D. Coyle, adviser; Gaithers- 
burg). 

Selden L. Stewart (Univ. of Texas) proposes to develop 
an overall data structure that would be flexible enough 
to handle many kinds of scientific information in a com- 
puter environment and also to retain the relationships 
among data. This would be a powerful tool in augmenting 
the value of information storage and retrieval systems. 
(S. J. Tauber, adviser; Gaithersburg). 


PROJECT 


owner-certified bills of materials to generate unit-price 
information not now available. Although certified bills 
of materials as part of the bidding procedure are used 
today in England and Scandinavia, and a form of this 
method is used in U.S. road construction, the practice is 
not now sufficiently applied in the building industry to 
obtain unit-price information for systems and subsystems 
with known, tested performance characteristics. 

(3) The development of an information handling sys- 
tem that will relate the costing language and industry- 
generated unit prices for use by people in various steps 
of the building process (such as requirements, program- 
ming, design, and construction). 

(4) The standardization of a building operation and 
maintenance language that will relate construction cost 
to the life cost of the building. 

NBS is conducting the program with the aid of a num- 
ber of consulting firms. Eventually, the cost system ap- 
proach will also be applied to performance specifications. 








FLUID MECHANICS BUILDING COMPLETED 


THE ADDITION OF A FLUID MECHANICS 
BuILDING completes the original plan 
for a modern National Bureau of 
Standards research complex. This 
building is the twentieth primary 
structure to be erected on the Bureau 
grounds at Gaithersburg, Md., and 
marks the end of 8 years of construc- 
tion. The Fluid Mechanics Building 
together with the already completed 
special and general purpose labora- 
tories provide the modern facilities 
needed by NBS to keep abreast of 
measurement requirements demanded 
by space-age technology. The new 
laboratory will be used for programs 
in fluid meters, aerodynamics, and 
hydraulics. 


Fluid Meters 


The fluid-meters program, dealing 
principally with water, liquid hydro- 
carbons, and air, is concerned with 
developing and applying improved 
flow-rate measurements, — transfer 
standards, and flowmeter theory, One 
large laboratory contains facilities for 
measurement research and calibration 
of large air and water meters. Air 
flow-rate measurements from about 
0.1 to 4 pounds per second will be 
investigated with filtered, dried air 
at pressures up to about 125 pounds 
per square inch (1 psi=6894.7 
N/m*). Filtered, treated water will be 
drawn from a 60 000 gallon reservoir 
at rates up to about 10 000 gallons per 
minute and pressures up to about 70 
psi for rate measurements using spe- 
cial weighing scales and load cells. 

Other laboratories will be used for 
lower air and water flow-rate meas- 
urements as well as for flow measure- 
ment and control of liquid hydrocar- 
bons. One special air-flow laboratory 
is equipped for rate measurements 
down to a few cubic centimeters per 
minute and is temperature controlled 
for accurate measurements. 

In the hydrocarbon-flow laboratory, 
equipment will be available initially 
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N. E. Mease at the control panel of the subsonic wind tunnel. The wind tunnel has ad- 
justable walls that allow control of the pressure distribution. Monometer sections on the 
panel are used to measure pressure. 


for the accurate calibration of liquid- 
hydrocarbon flowmeters at rates up to 
200 gallons per minute and for ex- 
perimental work on calibration and 
adjustment procedures for aircraft 
engine-fuel control units. Space and 
liquid storage facilities are also pro- 
vided for the future extension of 
liquid hydrocarbon flow measurement 
and control to a rate of about 3000 
gallons per minute. 

A small digital computer will be 
applied to the automatic calibration 
of jet-engine fuel controls. Test input 
parameters to be controlled and sched- 
uled by the computer include control 
of fuel supply and drive shaft speed, 
and simulated engine burner _pres- 
sure. Also, readout of discharge flow 
rate from the unit being calibrated 
will be possible. To increase the effec- 
tiveness of an automated approach to 
these calibration tests, special diag- 
nostic computer programs concerned 
with fuel-control performance are 
planned. 

Ventilation equipment in the hydro- 
carbon-flow laboratory provides a 
complete air change every two min- 
utes. All electrical components and 
wiring conform to Class I, Group D 
hazardous 


specifications for vapor 


locations, and a nonsparking tile floor 
provides an additional safety feature. 


Aerodynamics 


The aerodynamics program con- 
sists of carefully selected basic re- 
search projects that are coupled to 
the development of techniques and in- 
strumentation for the measurement of 
laminar and turbulent flows at sub- 
sonic and supersonic speeds. A direct 
service to government and industry is 
also provided by the calibration of 
wind-speed measuring instruments in 
the range from 2 to 150 miles per 
hour. The aerodynamics measure: 
ments program is, in part, directed 
toward improving these activities. 

The broad-based program of re- 
search into the properties of laminar 
and turbulent flows will cover a wide 
range of parameters and flow con 
figurations. Such problems as the tran- 
sition from laminar to turbulent flows 
in boundary layers, isotropic turbu- 
lence, and turbulence in boundary 
layers, wakes, and jets will be studied. 

Apparatus for these activities will 
consist of a newly designed and con- 
structed — low-turbulence 
wind tunnel, a small supersonic tun- 
nel that is being moved from the 


subsonic 
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Fluid Mechanics Building, the twentieth primary structure erected at the Bureau’s Gaithersburg, Md., site, completes the original 


plan for a modern NBS complex. 


Washington site, and open laboratory 
space for erecting special flow 
configurations. 

The subsonic wind tunnel (replac- 
ing two existing wind tunnels on the 
Washington site) has been especially 
designed for basic research in aero- 
dynamics and for the calibration of 
wind-speed measuring instruments. 
The new tunnel is equipped with two 
test sections, One, to be used for aero- 
dynamics research, is a 5- by 7-foot 
section, 40 feet long, with a maximum 
airspeed of approximately 100 miles 
per hour. The walls of this section 
are adjustable, allowing control of the 
pressure distribution. The other, a 
calibration test section, is 4- by 5-feet 
in cross section, 10 feet long, with a 
maximum airspeed of approximately 
150 miles per hour. The two test sec- 
tions can be readily interchanged with 








nee ape. 


minimum interference to experimental 
set-ups. 

The supersonic tunnel has a 3- by 
4-inch test section with a capability of 
Mach 2 and can be operated over a 
range of pressures from one-third to 
three atmospheres. A major activity 
for the supersonic tunnel is the in- 
vestigation of problems associated 
with the transition from laminar to 
turbulent flow in boundary layers. One 
objective of this work, for example, 
is directed toward a fundamental in- 
sight into the role played in the transi- 
tion process by the wall boundary 
layers. 


Hydraulics 


The hydraulics program occupies 
about 2600 square feet of laboratory 
space for basic hydrodynamics re- 
search, hydraulic measurements re- 


A Baltimore Local 438 steamfitter installs equipment in the new Fluid Mechanics Building 


October 1969 








=" 
































calibration of water- 
velocity measuring devices. At the 
Washington site water-current meter 
ratings were done in a towing tank, 
but they will be accomplished in the 
new building in a water tunnel. For 
the time being, the calibrations will 
be performed in a temporary open- 
circuit water tunnel, which uses as its 
return leg the 60000 gallon under- 
floor reservoir. 

At an early date, it is planned that 
this temporary installation will be 


search, and 


replaced by a permanent closed-circuit 
water tunnel with a 24-inch diameter 
test section featuring low turbulence 
and a velocity range of 0-40 feet per 
second. This tunnel will be a major 
research facility. It will be designed 
to permit, for example, research on 
turbulence and boundary layers in 
water flow at high Reynolds numbers, 
as well as providing for calibrations of 
current meters and other velocity 
measuring instruments over a wider 
range of velocities -than is 
possible. 

In addition to the water tunnel, 
other facilities in the building will 
be used for both the hydraulics meas- 
urements and hydrodynamics research 


now 


programs. Included in these projects 
will be an investigation of the flow 
of dilute drag-reducing polymer 
solutions in tubes and the associated 
measurement problems, Also, a gen- 
eral purpose tank 40 feet long, 3 feet 
wide, and 2 feet deep will be available 
for research in surface waves, strati- 
fied flows. and internal waves. 










The NSRDS was established to make critically evaluated 
data in the physical sciences available to science and tech- 
nology on a national basis. The NSRDS is administered 
and coordinated by the NBS Office of Standard Reference 
Data. 


The Information Analysis Center and 
the Creation of Reliable Data 


The following material was presented by L. J. Kieffer, 
Director, Joint Institute for Laboratory Astrophysics In- 
formation Center, Boulder, Colo., to the National Academy 
of Sciences, Office of Critical Tables Advisory Board 
Meeting, November 18, 1968. It is printed here because it 
focuses on a major problem facing data evaluators. 

There have been, in the past, basically two kinds of 
Information Centers. The first is the scientific abstracting 
service, which covers the formally published literature of 
a scientific discipline. It deals in the raw information of 
science. The second type is usually represented by the 
lone scholar, with a small amount of clerical help, sifting 
through the literature, consulting colleagues and then pre- 
paring a critical-data compilation, which he occasionally 
updates. 

Recently, a new and radically different organization has 
entered the field. There seems to be general agreement 
that it should be called an Information Analysis Center; 
the centers operated by the Atomic Energy Commission 
in the area of nuclear science are good examples. Infor- 
mation Analysis Centers are composed of scientifically- 
trained scholars, who together with their supporting staffs, 
sift through and evaluate data reported in the scientific 
literature, and in some cases, unpublished data. The prin- 
cipal products of this effort are publications of critically- 
evaluated property data. The most successful of these cen- 
ters appear to be those embedded in or working very closely 
with an active research group in their area of interest. In 
spite of the increasing interest in critical evaluation of 
data and in the production of reliable data, there exists a 
difficult intellectual problem which apparently has not been 
recognized by the critical evaluators, or by scientists in 
general. In what follows, I will attempt to outline this 


230 


problem and to make some suggestions about how we 
might approach a solution. 

When I first became involved in information analysis |, 
of course, floundered about for a time, but when I finally 
felt that I knew what I should be doing, I ventured out 
to meet my new colleagues. At that point I was sure there 
must be a semantics problem, because different evaluators 
were attaching different meanings to the same words. 
Later, I came to the conclusion that there was an even 
more basic problem. A majority of the people trying to 
critically evaluate property data did not recognize the 
paramount importance of systematic errors in assessing 
the reliability of the data. Their typical reaction to 
needling on this point was, “Well, yes, but nothing can 
be done about that.” Any critical evaluation of data which 
does not primarily concern itself with the systematic errors 
inherent in the measurement techniques cannot be pro- 
ductive in the long run. 

Far too much of what now passes for critical evaluation 
consists in applying superficial criteria, e.g., Does the 
author quote the correct references? Is his presentation 
clear? Does he use the correct formulas when reporting 
statistical errors?, etc. At a 1966 Gordon Research Con- 
ference on Numerical Data of Science and Technology; 
Its Compilation and Critical Evaluation, a two-page list 
of this type was seriously proposed as the author’s criteria 
for obtaining reliable data. It was a beautiful check list 
for the preparation of a first-rate scientific article but it 
had precious little to do with the reliability of the data 
reported. Please don’t misunderstand me—I do not want 
to disparage attempts to improve the style of writing in 
scientific papers; any improvement in presentation would 
be a godsend to those of us who actually have to read 
them. The basic difficulty seems to be that authors never 
really say, in simple declarative sentences, just what they 
have done. They make up a story, to go along with the 
reported measurement, which they hope will convince the 
journal editor that their paper contains some new physics 
(or whatever science). Too often they lavish their literary 
talent on the “story” and hardly discuss the measurement 
at all. 

Where does this leave the reader? Having studied sev- 
eral thousand scientific articles in the past few years. | 
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he e to conclude that it is almost impossible to evaluate 
th reliability of property data (or any other kind, | 
in .gine) from what is being reported in the scientific 
lii rature. At the JILA Information Center, for example, 
w: have found that often important information necessary 
to evaluate the measurement is missing from the formal 
published record. This almost certainly guarantees that 
the measurement will have to be repeated in order to obtain 
a reliable value. 


Before going further, I should make a few general com- 
ments about the role of random errors. As we know, 
there are some rather elegant mathematical theories to 
handle the random fluctuations that are inherent in every 
measurement. These ideas are particularly useful in noting 
when systematic errors are occurring. The researcher can 
get some real feeling for what is a reasonable deviation 
from a previous measurement. On the other hand, our 
real enemy is the systematic error. My own experience, 


. and that, I think, of every scientist who has seriously con- 


sidered it, has been that statistical error bars are almost 
never significant in determining the reliability of a 
measurement. 

This point was well stated a few years ago by W. J. 
Youden, then a member of the National Bureau of Stand- 
ards, in his paper “Systematic Errors in Physical Con- 
stants,” which appeared in Physics Today.' (1 hope Dr. 
Youden will forgive me for quoting him out of context and 
using him as a “hostile witness.”) He said: “When two 
laboratories make independent determinations, each may 
attach to its ‘best’ value a + sign followed by an estimate 
S of the error. This estimate of the error is often based 
upon a series of observations made under carefully con- 
trolled conditions. Experimenters soon discovered that if 
laboratories A and B reported values C, and Cy, for the 
same constant, the difference /\ between C, and Cy, was 
almost always a large multiple of their estimated error. 
Obviously these calculated errors had no more to do with 
the real errors than the neatness of the laboratory or the 
promptness with which the investigator answered his mail.” 

Determining the reliability of a measurement is not 
a simple problem, as anyone who has tried to do a funda- 
mental constant measurement knows. It is clear that we 
have made progress in making measurements more relia- 
ble, but it is not easy. The kind of effort which has been 
lavished on fundamental standards and on constants 
measurements is the kind of effort necessary to achieve 
reliability in the measurement of physical properties. 

Let me define more precisely some of the terms I am 
using. Every experiment which purports to quantitatively 
measure a property of a well-defined physical system is 
based on a theory. This theory usually consists of a num- 
ber of mathematical expressions which explain how to 
connect the dial readings of the instruments to the value 
attached to the property. For completeness, include in 
this scheme whatever theory is necessary to connect the 
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instrument with the fundamental standards or secondary 
standards. In addition, there are a number of stated or 


-unstated assumptions about effects which in principle may 


affect the measured value but are assumed to be negligible. 
I would define a reliable experiment in this way: A reliable 
experiment is one for which all known sources of systema- 
tic error have been delimited and their magnitudes proper- 
ly assessed. This includes effects noted in the formal theory 
for the experiment and in the stated or unstated assump- 
tions. Data resulting from such an experiment I would call 
reliable data. This is the best that can be done. It is, of 
course, a provisional judgment which can be overturned. 
If, on the other hand, the above definition does not hold 
true, then the theory for the experiment is defective; the 
data and associated error bars are a guess. 

Recently I received an inquiry from a university pro- 
fessor about some ionization cross-section data. He had 
found several numbers in the literature for a certain cross 
section and he asked my opinion. I reviewed the measure- 
ments and noted that in every instance the techniques used 
in making the measurements were defective. I had to reply 
that any opinion about them was therefore a guess, and 
his guess was as good as mine. 

It is unfortunate, but true, that the vast majority of data 
compilations made in the past have suffered from the fact 
that they were attempts to critically evaluate data from de- 
fective experiments and therefore they relied on superficial 
criteria of evaluation. I don’t believe anyone should be 
shocked by the notion that there are many properties we 
cannot measure reliably and that we have been guessing. 
This implies that there is probably very little reliable 
property data available, which is certainly true in my own 
field of atomic collisions, and probably true outside it 
(in this case I am guessing, if you'll forgive me). 

The criticism I have leveled at past attempts to provide 
reliable data does not mean that these efforts have not 
been useful in furthering science and technology. On the 
contrary, they have been extremely useful. But our meas- 
urement techniques (and our knowledge of what consti- 
tutes a valid measurement) are advancing at such a rapid 
rate that our concept of how to compile, evaluate, and 
disseminate reliable data must change. In fact, we must 
now create a system which will be a source for reliable 
data. An archival record must be created in which enough 
published evidence exists for the user to determine whether 
a new measurement can be made which would improve 
their accuracy, and if not, what the accuracy is, based 
on the clearly stated theory of the experiment. Science 
and technology have, in the past, taken a rather relaxed 
attitude toward the problem of reliability. They have as- 
sumed that as knowledge and consequently measurement 
techniques have advanced, new, better measurements could 
easily be made and a lot of effort should not be expended 
on learning what is wrong with poor techniques. This 
assumption is no longer valid. 
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The dilemma facing not only the critical compiler but 
also the average scientist in attempting to evaluate the 
material he finds in the literature is clearly illustrated by 
the case of two published measurements of ionization cross 
sections for electron impact on atomic helium. Techniques 
which had been abandoned for about 35 years were up- 
dated by two different laboratories. Several years of effort 
were expended in each laboratory, using large staffs of 
Ph. D.’s and modern equipment. The results reported by 
the two differed by about 25 percent and, of course, their 
quoted errors were almost a factor of ten smaller. The 
knowledge of defects in measurement techniques have in 
general been passed down from teacher te student and 
not documented. I think the folly of this is well illustrated 
in this instance. Careful evaluation * including discussions 
with the authors did not yield a convincing case for either 
measurement. Unfortunately, the formal record of these 
experiments does not contain enough critical discussion of 
the measurement techniques to point the way out of the 
dilemma. 

Many readers will conclude at this point that the situa- 
tion must be pretty bad in atomic collision physics, but 
of course in their area (solid state, nuclear, etc.) things 
are in much better shape. From my own experience and 
from discussions with other compilers, I would say that it 
is a quite universal phenomenon, although the magnitude 
of the discrepancies between independent measurements 
will differ. 

I would like to propose that the Information Analysis 
Centers can be a key tool in the solution of this problem, 
since they are already deeply involved in evaluation ac- 
tivities and have the staff and resources capable of han- 
dling large volumes of data and information. As a first 
step, the centers, using their own staff and expert con- 
sultants, must publish critical discussions of measurement 
techniques in order to make it clear to the scientist making 
the measurements which techniques are defective. Second, 
they must establish and publish objective criteria for judg- 
ing data so that a consensus can be reached regarding these 
criteria. And finally, they must publish compilations of 
reliable data based on the consensus about the reliability 
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PRECISION ELECTROMAGNETIC MEASUREMENTS 


The 1970 Conference on Precision Electromagnetic 
Measurements will be held June 2—5 at the NBS Boulder 
(Colo.) Laboratories. This is the seventh conference in 
the biennial series begun in 1958. 

The aim of the Conference is to advance electromagnetic 
measurements at levels of precision and accuracy appro- 
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of the measurement techniques. Publication of critical lis. 
cussions of measurement techniques is not consistent v ith 
the editorial policy of most scientific journals. In cz ses 
where a qualitative conclusion is being drawn it may be 
that discussions of the measurement techniques can be 
held to a minimum. It is true, though, that the vast major. 
ity of measurements reported in the literature are quan. 
titative and of relatively high precision (3 or more signifi- 
cant figures given). 

Separate journals devoted to critical discussions of 
measurement techniques are probably not the answer in 
all cases and in principle it is difficult to separate the 
technique from the measurement itself. Whatever the 
mechanism, it is clear that adequate publication media are 
needed for such material. 

The attitude of the scientists will pose a real problem 
in implementing the kind of program I have outlined for 
an Information Analysis Center. Scientific scholarship 
of the highest order is required for this work, but at pres- 
ent physical scientists do not regard evaluation of the 
work of others as an acceptable scientific career in itself. 
This is reflected in the small number of critical evalua- 
tions published in the physical sciences. (In the area of 
critical evaluation of measurement techniques the number 
is almost zero.) We need a publication medium whose 
quality will make it acceptable to the scientific community 
so that working scientists will contribute to it, but what is 
even more important, the working scientists must partici- 
pate in reaching the consensus necessary for its success. 

Most data compilations in the past have lacked a docu- 
mented consensus about the reliability of the measurement 
techniques. The absolutely necessary connection between 
the reliability of the measurement techniques and the reli- 
ability of the data obtained must be generally recognized. 
A consensus about the reliability of the measurement 
techniques must be reached and fully documented. Only 
then can reliable data compilations be produced. 


‘ Youden, W. J., Systematic errors in physical constants, Phys. Today 14, 
32 (1961). 

* Kieffer, L. J., and Dunn, G. H., Electron impact ionization cross-section 
data for atoms, atomic ions, and diatomic molecules: I. Experimental data, 
Rev. Mod. Phys. 38, 1 (1965). 


STANDARDS AND CALIBRATION 


priate to national standards laboratories, The traditional 
fields of direct current, low frequency, high frequency, 
and microwave measurements together with related physi- 
cal studies provide the core of the Conference subject 
matter. The rapidly developing field of precise measure- 
ments at very low temperatures will be emphasized. Meth- 
ods for automated measurements will also receive special 
attention. 
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\s in the past, the Conference encourages international 
p: ‘ticipation. In recognition of the importance of this 
as »ect, a special session will be devoted to the international 
nparison of standards. 
(he Conference is sponsored by the NBS Institute for 
B: sic Standards, the IEEE Group on Instrumentation and 
Measurement, and the U.S. Commission 1 of the Inter- 
national Scientific Radio Union (URSI). 
Original papers in the following areas will be con- 
lered: direct current and low frequency measurements. 
time and frequency, radio frequency and microwave meas- 
urements (including coherent optical techniques), time 
domain measurements (pulse measurements through the 
entire electromagnetic spectrum), automated measure- 
ments, and cryogenic electromagnetic measurements. 
Papers should be submitted to the Chairman of the Tech- 
nical Program Committee: 


s 


Dr. Gernot M. R. Winkler 
U.S. Naval Observatory 
Washington, D.C. 20390 


Six copies each of a summary and abstract should be 
included. The summary of 500-1000 words may include 
up to five illustrations and will be reproduced in the pro- 
cram digest. (Upon acceptance of papers, detailed instruc- 
tions of summary preparation for photoreproduction will 
be mailed to the author.) The abstract, to be printed in 
the advance program, should contain no more than 200 
words and no illustrations. The deadline for receipt of 
abstracts and summaries is February 6, 1970. 

Conference papers will again be published in a Special 
Issue of the /EEE Transactions on Instrumentation and 
Measurement. Three copies of the complete manuscript in- 
cluding original illustrations will be accepted during the 
Conference for review and possible publication in this 
Issue. 

The Bureau of Continuation Education of the Univer- 
sity of Colorado will handle the local arrangements. Gen- 
eral questions concerning the 
addressed to: 


Conference should be 


George Goulette 

Bureau of Continuation Education 
University of Colorado 

Boulder, Colo. 80302 


STANDARD FREQUENCY AND TIME BROADCASTS 


High-frequency radio stations WWV (Fort Collins, 
Colo.) and WWVH (Maui, Hawaii) broadcast time sig- 
nals on the Coordinated Universal Time (UTC) system as 
coordinated by the Bureau International de l’Heure 
(BIH), Paris, France. These NBS time signals, UTC 
(NBS), are maintained within 5 microseconds of the 
corresponding time signals of the U.S. Naval Observatory, 
UTC(USNO). The UTC pulses occur at intervals that are 
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longer than one coordinate second by 300 parts in 10*° 
during 1969, due to an offset in carrier frequency co- 
ordinated by BIH. To maintain the UTC scales in close 
agreement with the astronomers’ time, UT2, phase adjust- 
ments are made at 0000 hours Greenwich Mean Time 
(GMT) on the first day of a month as announced by BIH. 
There will be no adjustment made on November 1, 1969. 

The low-frequency radio station WWVB (Fort Collins, 
Colo.) broadcasts seconds pulses without offset to make 
available to users the standard of frequency so that ab- 
solute frequency comparisons may be made directly, fol- 
lowing the Stepped Atomic Time (SAT) system. Step 
time adjustments of 200 ms are made at 0000 hours GMT 
on the first day of a month when necessary. BIH an- 
nounces when such adjustments should be made in scale 
to maintain the seconds pulses within about 100 ms of 
UT2. There will be an adjustment made on November 1, 
1969. The seconds pulses emitted from WWVB will be 
retarded 200 ms. 

NBS obtains daily UT2 information from forecasts of 
extrapolated UT2 clock readings provided by the U.S. 
Naval Observatory with whom NBS maintains close 
cooperation. 


FREQUENCY AND TIME PUBLICATION REVISED 


The 1969 edition of NBS Frequency and Time Broad- 
cast Services—Radio Stations WWV, WWVH, WWVB, 
and WWVL,' NBS Spec. Publ. 236 (14 pages, 25 cents), 
has recently been published. It describes the eight vital 
broadcast services NBS provides through its radio sta- 
tions WWV, WWVH, WWVB, and WWVL. The eight 
services are: standard radio frequencies, standard audio 
frequencies, standard musical pitch, standard time inter- 
vals, time signals, UT2 corrections, radio propagation 
forecasts, and geophysical alerts. 

To provide users with the best possible services, oc- 
casional changes in broadcasting schedule are required. 
NBS Spec. Publ. 236 is revised annually to reflect these 
changes. This edition shows the schedules in effect on 
January 1, 1969. 

The major development of the past year affecting the 
accuracy of the NBS broadcasts was the introduction of 
an improved method for coordinating the master clock 
at Fort Collins, Colo., with the atomic clock at the NBS 
laboratories in Boulder.” This new method makes use 
of broadcasts from lecal TV stations, which become key 
elements in the chain of controls for the precision and ac- 
curacy of NBS standard frequency and time broadcasts. 
With this new system the clock that controls the broadcasts 
from station WWV in Fort Collins may be kept within one 
millionth of a second of the atomic clock in Boulder. 


' Available from the Superintendent of Documents, U.S 
Printing Office, Washington, D.C. 20402, for the price indicated 

“For further details, see Commercial television aids NBS standard 
broadcasts, Standards and Calibration, Nat. Bur. Stand. (U.S.), Tech. News 
Bull. 53, No. 5, 111 (May 1969) 


Government 
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STANDARD 
REFERENCE 
MATERIALS 


INTERNATIONAL 
STANDARD REFERENCE MATERIALS 
SYMPOSIUM 


Representatives from 15 countries and 4 international 
agencies met at NBS May 26-28, 1969, to explore the pos- 
sibilities and the problems of establishing an international 
standard reference materials program. 

Those organizations responsible for producing and 
certifying Standard Reference Materials (SRM’s) have 
become increasingly aware of the need for international 
cooperation to prevent wasteful duplication of effort and 
to meet the world’s needs for SRM’s. This Symposium 
was proposed in 1968 by A. V. Astin, then NBS Director, 
and was cosponsored by NBS and the International Com- 
mittee on Weights and Measures (CIPM). 

Dr. Astin opened the Symposium, and J. M. Otero, 
CIPM President, briefly described the role of CIPM. The 
Symposium’s background, purpose, and scope were set 
forth by W. W. Meinke, Chief of the NBS Office of Stand- 
ard Reference Materials. 

Dr. Meinke pointed out that as mankind depends more 
on instruments and machines to help in his quest to control 
the environment and utilize its resources, the demand 
rapidly increases for meaningful measurements that con- 
tribute to the development and control of these instru- 
ments and machines. 

The Treaty of the Meter of 1875, which led to the 
establishment of CIPM, provides the ultimate basis for 
compatible measurement throughout the world. Scientific 
and technological advances have required significant 
changes in the nature and scope of the activities covered 
by the Treaty. Nevertheless, instrument calibration, 
through a pyramidal network terminating at the Interna- 
tional Bureau of Weights and Measures (BIPM), remains 
the primary means of achieving compatibility of measure- 
ment. Loss of accuracy at different calibration levels and 
delays and inconveniences in shipping instruments to 
calibration centers are the disadvantages of this system. 

The use of SRM’s is another effective means of provid- 
ing measurement compatibility. SRM’s provide reference 
points for calibrating instruments via the certified physi- 
cal or chemical property of the material and, by permitting 
on site calibration, SRM’s eliminate time-consuming 
shipping of equipment to calibration centers. 

Each nation and agency representative attending the 
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Symposium reviewed the status of his agency’s SRM pro- 
gram. Certain countries, among them the Federal Repub- 
lic of Germany, Japan, the United Kingdom, and the 
United States, have fairly comprehensive SRM programs 
now underway, although delegates from these countries 
stressed apparent gaps and omissions in their programs. 
That there is an international need for those SRM’s al- 
ready available is borne out by the fact that the NBS 
currently distributes well over 25 percent of its SRM 
production to other nations. Germany, Japan, and the 
United Kingdom have similar distribution patterns. 

Several other nations, the Union of South Africa, Can- 
ada, France, Spain, Netherlands, Czechoslovakia, and the 
international agencies, EURATOM and the International 
Atomic Energy Agency, have smaller and more specialized 
SRM production than the countries previously mentioned. 
Nevertheless, in their special fields, international interest 
and distribution of these available SRM’s were also evident. 

Most of the other nations present, Australia, Korea, 
India, Italy, Norway, and the remaining two international 
agencies, IUPAC and BIPM. have only very limited or 
no SRM programs underway. These nations depend almost 
entirely on other sources for SRM’s. 

The delegates generally agreed that while many impor- 
tant segments of world industry and technology are being 
adequately served by SRM’s presently available—though 
international distribution is often a problem—a multitude 
of needs are not being met. In the U.S. alone, well over 
200 specific SRM needs have been identified that will 
not be met in the near future. Furthermore, it was gen- 
erally agreed that no one nation could possibly fill the 
world’s needs for SRM’s, as the resources necessary to 
meet these needs with the desired promptness exceed those 
of any single nation. 

The primary cost of preparing SRM’s lies in the prep- 
aration of the material and in the certification of its 
composition of properties. Hence, a large quantity of a 
particular material type can usually be prepared at only 
slightly higher cost than a small quantity. This means that 
significant economies could be achieved if SRM’s were 
prepared for a world market rather than a national mar- 
ket. If several nations cooperate in the shared develop- 
ment and distribution of SRM’s, more of the needed mate- 
rials would be available for science and_ technology 
throughout the world. An additional advantage of an in- 
ternational SRM program is that the special competence 
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of ‘he different nations could be shared both in materials 
pr: paration and in materials characterization with result- 
in, benefits to all. 

some of the anticipated technical problems of an inter- 
ional SRM program that were discussed included such 


na 
examples as the exchange of information on SRM’s among 
nations, the proper role and use of SRM’s, and identifying 


Sh M needs for industrial and developing nations. 
Other major points raised and discussed were: 
. There is a need for a central distribution point for 


the exchange of information through an international 
oranization. 


2. An international SRM vocabulary is required. 

;. There is an immediate need for a catalog or list of 
SR M’s now available. 

|. Available SRM’s in some instances and between 
certain countries do not move freely or without serious 
complications involving licenses, duties, currency restric- 
tions. and language. 

5. There are serious differences in the current price 
levels of SRM’s now available: there is no criterion at 
present for relating quality and price. 

6. Barter of SRM’s between countries is not feasible for 
all countries; in some cases there are legal barriers 
against such practices. 

7. An international questionnaire is urgently needed to 
vather information on such questions as levels of accuracy 
required, identification of SRM needs, priority of identi- 
fied needs, SRM’s presently available, and resources avail- 
able for producing and certifying SRM’s. 

8. Can a procedure be established so that when an SRM 
is to be produced in a particular country extra material 
can be made available to other countries for certification 
by those countries ? 

Discussion of these points showed that most of the prob- 
lems could not be resolved in the time available, nor did 
many of the delegates feel they had the requisite authority 
to bind their countries to such widespread action as would 
be necessary to initiate a broad international SRM pro- 
vram. It was therefore decided to limit the conference to 
actions and recommendations that would be achievable. 

The following questions were then raised, discussed. 
and formally voted on. 

1. Is a continuing international exchange of informa- 
tion on SRM’s desirable? 

2. Should this exchange be coordinated through an 
existing international agency or agencies? 

3. Which existing international agency is the most ap- 
propriate for coordinating this information exchange? 

4. Should this agency be asked to provide continuing 
Secretariat services for the exchange among countries of 
information such as catalogs, technical and scientific bro- 
chures, pamphlets, and price lists on present SRM pro- 
grams and on plans for the future ? 

5. Should this agency also be asked to coordinate in- 
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formation on the unfulfilled needs of different countries 
for SRM’s? 

6. Should this agency also be asked to coordinate in- 
formation on potential suppliers for unique materials suit- 
able for SRM’s? 

7. Should this agency be asked to coordinate informa- 
tion on potential certifying facilities for SRM’s? 

On questions 1, 2, 4, 5, 6, and 7 the response was 
almost unanimously affirmative. On question 3, BIPM was 
chosen overwhelmingly as the most appropriate interna- 
tional agency. 

Finally the delegates unanimously agreed to request 
that as the ISRM (International SRM) Program develops, 
BIPM be alert to opportunities for international coopera- 
tion in the technology of SRM’s. 

In a summary statement, Dr. Astin agreed with the 
opinion expressed by many delegates that certification of 
SRM’s internationally would be a time-consuming process 
but suggested two possible routes to accelerate the process. 
First, the CIPM Advisory Committees should develop and 
provide guide lines to assure the quality of certification 
for any proposed international SRM, and second, through 
the same mechanism, round-robin techniques could be 
initiated to assess and, where necessary, promote the quali- 
ty of the certifying work of participating laboratories. 

In his summary W. W. Meinke pointed out the impor- 
tance for each delegate to disseminate within his own 
country or agency the findings and recommendations of 
the Symposium and, furthermore, to help develop national 
information systems that could then be responsive to the 
BIPM’s requests for information. 

J. M. Otero stressed the importance for each delegate 
to contact his official CIPM representative to ensure that 
he has full knowledge of the Symposium’s findings and 
recommendations. 

J. Terrien, BIPM Director, read from a statement he 
made in 1962 in which the role and scope of responsibili- 
ties of BIPM were defined. In that statement he said, 
it seems clear that the reason for the existence of 
the BIPM is and will remain, as at its inception, to con- 
centrate its action on these points of departure in order 
to secure the uniformity of measurement in the world and 
to improve their quality.” Later in the statement he said 
that BIPM should resist the natural tendency to disperse 
its actions toward secondary measurements, but not at 
the expense of seeking out new points of departure which 
are more precise and more universal. He recognized, as 
a result of the Symposium proceedings, the universal need 
for more, and more accurate, SRM’s and that the problem 
facing BIPM would be to discover how and with what 
measures these needs could be filled. He assured the dele- 
gates he would do all in his power to secure a favorable 
conclusion, but stressed that. as BIPM was created by and 
under the control of member nations, these nations would 


decide the role BIPM could accept. 
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CONFERENCE PUBLICATION Z/zca/, 
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IMAGE STORAGE AND 
TRANSMISSION FOR LIBRARIES 


A Conference on problems and prospects for image 
storage and transmission systems for library applications 
will be held at the Bureau’s Gaithersburg, Md., site on 
December 1-3, 1969. Cosponsors of the Conference will 
be the Federal Library Committee’s Task Force on Auto- 
mation, the Lister Hill National Center for Biomedical 
Communication, the Panel on Information Sciences Tech- 
nology of COSATI*, and NBS. 

The program will examine the development and use of 
graphic and textual image transmission systems, as well 
as the state of the advancing technology in equipment and 
techniques for such systems. Invited speakers will present 
underlying principles of the subject along with their ap- 
praisal of the more important aspects of applications. The 
technical sessions will include such topics as: 

Survey of Transmission Systems 

Operational Practice and Constraints 
Microimage Storage and Transmission 
Advanced Techniques in Image Transmission 
Legal and Economic Problems 

A copy of the Proceedings, in microfiche form, will be 
mailed to each registrant following the Conference. 

For further information, contact Madeline M. Hender- 
son, Center for Computer Sciences and Technology, Na- 
tional Bureau of Standards, Room B226-Instr., Washing- 
ton, D.C. 20234. 


RADIATION DETECTORS 


The latest developments in nuclear radiation detectors, 
and their applications, will be discussed at the 12th Scin- 
tillation and Semiconductor Counter Symposium, 
March 11-13, 1970, at the Shoreham Hotel in Wash- 
ington, D.C. Sponsors of this symposium are the IEEE 
Nuclear Science Group, NBS, and the Atomic Energy 
Commission. 

The fields of interest that will be covered include scintil- 
lation and fluorescence phenomena; photomultipliers; 
semiconductor detectors; other types of detectors of ioniz- 
ing radiation; track imaging, spark and_ proportional 
counters; proportional position sensitive detectors; bio- 
medical detectors; spectrometry; signal conditioning cir- 


COSATI—Committee on Scientific and Technical Information, Federal 
Council for Science and Technology. 
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cuits; low noise preamplifiers; space applications; x-ray 
spectroscopy and detection; and detector array and data 
handling. 

The program includes both invited papers and contrib: 
uted papers. The deadline for submission of abstracts is 
November 15, 1969. 

Heading the list of special events is the banquet address 
to be delivered by P. R. Bell, Manager of NASA’s Lunar 
Receiving Laboratory. He will discuss nuclear analysis of 
lunar samples including those obtained by the Apollo 11 
crew. The invited papers include one by Robert Hof: 
stadter of Stanford University (1961 Nobel Laureate in 
Physics) who will describe total absorption detectors for 
high energy physics. George T. Reynolds of Princeton 
University will discuss x-ray diffraction image intensi- 
fiers, while Louis Koester, Jr., of the University of Illinois 
will present a paper on wire proportional arrays. James 
W. Mayer of the California Institute of Technology will re- 
view work on cadmium telluride and trapping phenomena 
in semiconductor radiation detectors. New methods and 
techniques in particle detection at high energies will be 
the subject of a paper by Arthur Roberts of the National 
Accelerator Laboratory. An added attraction will be a 
manufacturer’s exhibit displaying the latest developments 
in nuclear instrumentation. 

Further information may be obtained by contacting 
either R. L. Chase, Chairman, Program Committee. 
S.S.C.S., Bldg. 535, Brookhaven National Laboratory. 
Upton, N.Y. 11973, or Louis Costrell, Chief, Radiation 
Physics Instrumentation Section, National Bureau of 
Standards, Washington, D.C. 20234. 


MASONRY CONFERENCE TO MEET 


Performance of Masonry Structures is the theme of a 
Conference to be held at the Bureau’s Gaithersburg, Md.. 
site March 16-18, 1970. The Conference will be jointl 
sponsored by NBS, the National Concrete Masonry Asso- 
ciation, and the Structural Clay Products Institute. 

During the past five years there has been a significant 
increase in the structural use of masonry. This National 
Conference, the first to be jointly sponsored by the na: 
tional masonry trade associations and NBS, will provide 
a comprehensive review of current aspects of masonry 
research, design, and construction. Formal presentations 
and open discussions will permit an exchange of data 
and information of interest to architects, engineers, con: 
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tre tors, building owners, and material manufacturers. 

essions during the three-day Conference will be de- 
vod to Creativity in Masonry, Material Properties and 
Sp cifications, Current Research Programs, Codes and 
Stendards, Case Studies of Bearing Wall Buildings, Mis- 
ce!\aneous Structures, Construction, and Prefabrication. 
The program will also include a tour of NBS laboratories. 

"he Conference is open to all interested persons. Fur- 
ther information can be obtained from Robert Dikkers, 
Room B-160, Building 226, National Bureau of Stand- 
ards, Washington, D.C. 20234. 


SPACE SIMULATION CONFERENCE 


A three-day Space Simulation Conference will be held 
at the NBS site in Gaithersburg, Md., September 14-16, 
1970. This meeting, the fifth in an annual series, reflects 
the joint interests of the American Institute of Aeronau- 
tics and Astronautics, the Institute of Environmental 
Sciences, and the American Society for Testing and Ma- 
terials. The following committees from the sponsoring 
societies are participating: AIAA Technical Committee on 
Ground Testing and Simulation, AIAA Technical Com- 
mittee on Thermophysics, ASTM Committee E-21 on Space 
Simulation, IES Committee on Solar Radiation Simula- 
tion, and IES Committee on Vacuum. ASTM is responsi- 
ble for the 1970 meeting, with the assistance of NBS. 

The purpose of the Space Simulation Conference is to 
provide a forum for presentation of new information on 
the technology of space simulation. This technology area 
encompasses all aspects of simulating and determining the 
effects of the many environmental features of space; e.g., 
vacuum, solar radiation, particle radiation, meteoroids, 
weightlessness, magnetic fields, temperature extgemes, 
planetary atmospheres, reentry, and others. Topics of in- 
terest include simulation requirements; simulation facil- 
ities; personnel and equipment safety in facility opera- 
tions: simulation techniques and test methods; behavior 
of materials, components, systems, and spacecraft in 
simulated environments; evaluation of simulation methods 
using flight results; scaling in space simulation tests; 
facility instrumentation and data acquisition systems; and 
other topics which deal with the technical aspects of space 
simulation. Also within the scope of the conference are 
problems dealing with man-rating space simulation facil- 
ities and the interaction of man and manned spacecraft 
with the simulative environments, such as the toxicity and 
flammability of materials. 

It is hoped that a portion of this year’s meeting will 
be devoted to the simulation challenges posed by the long 
duration unmanned earth and interplanetary missions and 
manned space stations planned for the future. Therefore, 
papers are especially solicited that present space simula- 
tion requirements, approaches, and results that contribute 
to the technology required to accomplish these missions. 
Subjects such as long-term environmental effects; accel- 
erated testing: prediction of long-term effects from short, 
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real time testing; simulation of environments in their true 
sequence; the need for in situ measurements; and con- 
tamination of spacecraft during ground testing and flight 
are particularly pertinent. 

Although certain subjects have been suggested, papers 
presenting significant results on other subjects within the 
broad scope of the conference will be considered. The 
conference format will include invited papers as well as 
those submitted in response to this call. All papers must 
be unclassified. 

Abstracts of 500 to 1000 words covering a proposed 
paper should be submitted in triplicate by March 2, 1970. 
Abstracts should be sent directly to the Technical Program 
Chairman: 

Eugene N. Borson 
120/2431 

The Aerospace Corporation 
Box 95085 

Los Angeles, Calif. 90045 

Papers will be reviewed by the Program Committee and 
authors will be notified of tentative acceptance or rejec- 
tion by April 15, 1970. Manuscripts will be required by 
May 30 for review and final acceptance. Final manuscripts 
will be due by July 15, 1970. Published proceedings will 
be available shortly after the conference. 

General inquiries or suggestions concerning this meet- 
ing should be addressed to the General Chairman: 

Joseph C. Richmond 

Rm. B126, Metrology Bldg. 
Nationa! Bureau of Standards 
Washington, D.C. 20234. 


SCHEDULED NBS-SPONSORED CONFERENCES 


Each year NBS sponsors a number of conferences cover- 
ing a broad range of topics in science and technology. The 
conferences listed below are either sponsored or cospon- 
sored by NBS and will be held at the Bureau’s Gaithers- 
burg, Md., facility unless otherwise indicated. These 
conferences are open to all interested persons unless spe- 
cifically noted. If no other address is given, inquiries 
should be sent to the person indicated below in care 
of Special Activities Section, Room A600, Administration 
Building, National Bureau of Standards, Washington, D.C. 
20234. ; 
3d Materials Research Symposium—Electronic 

Density of States. Nov. 3-6. Contact: H. C. Burnett 

(NBS Metallurgy Division). 

Thermodynamic Properties of Fluids. Nov. 5-7. 
Contact: H. J. White, Jr. (NBS Office of Standard Ref- 
erence Data). By invitation only. 

Conference on Image Storage and Transmission for 
Libraries. Dec. 1-3. Cosponsors: Federal Library 
Committee; Lister Hill National Center for Biomedical 
Communication; COSATI (Panel on Information Sci- 
ences Technology ). Contact: Madeline Henderson (NBS 
Center for Computer Sciences and Technology). 
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Twelfth Scintillation and Semiconductor Counter 
Symposium. Mar. 11-13, 1970. Cosponsors: [EEE 
(Nuclear Science Group) ; Atomic Energy Commission. 
Contact: Louis Costrell (NBS Center for Radiation 
Research) . 

Performance of Masonry Structures. Mar. 16-18, 
1970. Cosponsors: National Concrete Masonry Associa- 
tion; Structural Clay Products Institute. Contact: Rob- 
ert Dikkers (NBS Building Research Division). 

1970 Conference on Precision Electromagnetic 
Measurements. June 2-5, 1970. Cosponsors: IEEE 
(Group on Instrumentation and Measurement); In- 
ternational Scientific Radio Union (U.S. Commission 
1). Contact: George Goulette, Bureau of Continuation 
Education, University of Colorado, Boulder, Colo. 
80302. To be held at NBS in Boulder, Colo. 


MATERIALS RESEARCH 


Molecular Dynamics and Structure of Solids, NBS Spe- 
cial Publication 3011 (571 pages, $4) edited by R. S. 
Carter and J. J. Rush, is the formal report of the Second 
Material Research Symposium of the NBS Institute for 
Materials Research. This symposium brought scientists 
together from the U.S. and abroad to exchange ideas, 
compare numerical results, and discuss experimental pro- 
cedures used in studying the basic structural and 
dynamical properties of molecular solids. 

Studying the structural behavior and bonding proper- 
ties of molecules leads to a better understanding of com- 
plex reaction processes. Some of the experimental tech- 
niques used to study the structural behavior of molecules 
through atomic and nuclear properties discussed at the 
symposium include neutron and x-ray diffraction, neutron 
inelastic scattering, infrared and Raman spectroscopy, 
and nuclear magnetic resonance. Five invited papers and 


57 contributed papers, in addition to discussions, ar: in. 
corporated in this symposium report. 


ACTIVATION ANALYSIS 


Modern Trends in Activation Analysis,‘ edited by James 
R. DeVoe and Philip D. La Fleur, NBS Special Pub ica. 
tion 312, Volumes I and II (Vol. I, 671 pages; Vol. II, 
663 pages; $8.50 per set) are the proceedings of the Third 
International Conference on Activation Analysis, which 
was held October 7—11, 1968, at the NBS site in Gaithers. 
burg, Md. 


The aim of the Conference was to produce a definitive 


summary of the state of the art of activation analysis as 
of the fall of 1968. Volume I contains the text of two 
invited lectures on activation analysis and radiochemical 
separations. It also has the contributed papers covering 
applications of activation analysis in environmental sci- 
ences, biology, medicine, archaeology, criminology, geo. 
chemistry, geology, and industry. Volume II includes the 
texts of three lectures on nuclear reactions, radiation de. 
tectors and data processing, and computation methods in 
activation analysis. Contributed papers in Volume II deal 
with these three general topics, Author and subject indexes 
for the entire Proceedings are given in Volume II. 
Each day of the conference began with a “state-of. 
the-art” lecture on a major phase of the activation analy: 
sis technique. In addition, panel discussions were con- 
vened at the end of each day in which chairmen of the 
day’s sessions gave synopses of the major points dis- 
cussed in their particular sessions. The fifteen synopses 
thus prepared, and the remarks of honored guests, Glenn 
T. Seaborg, R. E. Wainerdi, and V. P. Guinn, are also 


included in these volumes. 


1 Available from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402, for the price indicated. 


PUBLICATIONS of the National Bureau of Standards* 


PERIODICALS 


Technical News Bulletin, Volume 53, No. 9, September 1969, 
30 cents. Annual subscription: Domestic, $3; foreign, $4. Avail- 
able on a 1-, 2-, or 3-year subscription basis. 


Journal of Research of the National Bureau of Standards 
Section A. Physics and Chemistry. Issued six times a year. An- 
nual subscription: Domestic, $9.50; foreign, $11.75. Single copy 
price varies. 


Section B. Mathematical Sciences. Issued quarterly. Annual sub- 
scription: Domestic, $5; foreign, $6.25. Single copy, $1.25. 


Section C. Engineering and Instrumentation. Issued quarterly. 


Annual subscription: Domestic, $5; foreign, $6.25. Single copy, 


$1.25. 
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OTHER NBS PUBLICATIONS 


NBS frequency and time broadcast services. Radio stations WWV, 
WWVH, WWVB, and WWVL, Nat. Bur. Stand. (U.S.), Spec. 
Publ. 236, 16 pages (1969), (Supersedes NBS Spec. Publ. 236, 
1968 edition) , 25 cents. 

Kulin, G., Ed., Hydraulic research in the United States 1968. Nat. 
Bur. Stand. (U.S.), Spec. Publ. 316, 331 pages (June 1969), 
$2.50. 

Parks, E. J., and Linning, F. J., An evaluation of certain methods 
for the chemical analysis of styrene-butadiene rubber, Nat. Bur. 
Stand. (U.S.), Tech. Note 485, 27 pages (July 1969), 35 cents. 

Peterson, R. L., Matarrese, L. M., and Wells, J. S., Mathematical 
techniques for EPR analysis of S=% ions in C2 symmetry. 
Application to FE* in quartz, Nat. Bur. Stand. (U.S.), Tech. 
Note 372, 23 pages (June 1969) , 35 cents. 

Powers, R. S., and Snyder, W. F., Editors, Radio-frequency measure- 
ments in the NBS Institute for Basic Standards, Nat. Bur. Stand. 
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S.), Tech. Note 373, 116 pages (June 1969), $1. 

Sp: iner, S., and Barton, F. W., Some problems in measuring tread 
ar of tires, Nat. Bur. Stand. (U.S.), Tech. Note 486, 27 pages 
\ug. 1969) , 35 cents. 


PUBLICATIONS IN OTHER JOURNALS 


his column lists all publications by the NBS staff, as soon after 
issuance as practical. For completeness, earlier references not 
previously reported may be included from time to time. 

Arp. V., Properties and preparation of high-purity aluminum, Proc. 
1968 Summer Study on Superconducting Devices and Acceler- 

ors, Brookhaven National Laboratory, Upton, N.Y., June 10 
ly 19, 1968, Part II], BNL 50155 (C-55), pp. 1095-1114 
‘learinghouse for Federal Scientific and Technical Information, 
pringfield, Va., Apr. 1969, $3.). 

Bennett, H. S., Magnet scattering of neutrons from Heisenberg 

utiferromagnets, J. Appl. Phys. 40, No. 3, 1552-1553 (Mar. 

1969). 

Bur, A. J., and Roberts, D. E., Rodlike and random coil behavior 
of poly(n-butyl isocyanate) in dilute solutions, 1968 Annual Re- 
port Conf. Electrical Insulation and Dielectric Phenomena, Buck 
Hill Falls, Pa., pp. 80-84 (Natl. Acad. Sci.—Natl. Res. Council, 
Washington, D.C.; 1969). 

Cahill, K. E., Pure states and the P representation, Phys. Rev. 180, 
No. 5, 1239-1243 (Apr. 1969). 

Cameron, J. M., The statistical consultant in a scientific laboratory, 
Technometrics 11, No. 2, 247-254 (May 1969). 

Cassel, J. M., Gallagher, J., Reynolds, J. A., and Steinhardt, J., The 
role of transport ion binding studies of serum albumin, Bio- 
chemistry 8, No. 4, 1706-1713 (Apr. 1969). 

Cassel, J. M., and Steinhardt, J., Limitations inherent in the ApH 
method of determining binding isotherms of bovine serum 
albumin, Biochemistry 8, No. 6, 2603-2609 (June 1969). 

Chang, S. S., Switch arrangement and power averaging in constant 
current calorimetric heating, Rev. Sci. Instr. 40, 822-825 (1969). 

Chung, K., Danos, M., and Huber, M. G., Microscopic description 
of the absorption of bound 7-mesons, Physics Letters 29B, No. 5, 
265-267 (May 1969). 

Czyz, W., and Maximon, L. C., High energy scattering of strongly 
interacting composite particles, Physics Letters 27B, No. 6, 354 
357 (Aug. 1968). 

Dise, J. R., Significance of the test for normal consistency of hy- 
draulic cement, Am. Soc. Testing Mater. Spec. Tech. Publ. 441, 
Cement, Comparison of Standards and Significance of Particular 
Tests, pp. 3-15 (Aug. 1968). 

Flynn, D. R., and Watson, T. W., High temperature thermal con- 
ductivity of soils, (Proc. 8th Conf. Thermal Conductivity, Purdue 
University, West Lafayette, Ind., Oct. 7-10, 1968), Chapter in 
Thermal Conductivity, pp. 913-939 (Plenum Press Inc., New 
York, N.Y., Apr. 1969). 

Fraction, G. F., Walker, J. C., and Tauber, S. J., Connection tables 
from Wiswesser line notation: A partial algorithm, (Proc. Wis- 
wesser Line Notation Meeting, Army Chemical Information and 
Data Systems Program, Edgewood Arsenal, Aberdeen, Md., Oct. 
6-7, 1966, Spec. Publ. 400-8), AD665397, pp. 139-195 (Clearing- 
house for Federal Scientific and Technical Information, Spring- 
field, Va., Jan. 1968, $3.). 

Hanley, H. J. M., McCarty, R. D., and Sengers, J. V., Density de- 
pendence of experimental transport coefficients of gases, J. Chem. 
Phys. 50, No. 2, 857-870 (Jan. 1969). 

Hardy, S. C., and Coriell, S. R., Morphological stability and the ice- 
water interfacial free energy, J. Crystal Growth 3, No. 4, 569-573 
(1968). 

Hein, R. A., Cox, J. E., Blaugher, R. D., and Waterstrat, R. M.., 
Superconducting behavior of A-15 compounds, Solid State 
Commun. 7, 381-384 (1969). 


Herron, J. T., and Penzhorn, R. D., Mass spectrometric study of the 


reactions of atomic oxygen with ethylene and formaldehyde, J. 
Phys. Chem. 73, No. 1, 191-196 (Jan. 1969). 

Heydemann, P. L. M., and Houck, J. C., Self-consistent ultrasonic 
method for the determination of the equation of state of liquids 
at very high pressures, J. Appl. Phys. 40, No. 4, 1609-1613 (Mar. 
1969). . 

Hogben, D., The distribution of the sample variance from a two- 
point binomial population, Am. Stat. 32, No. 5, 30 (Dec. 1968). 
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Hoover, T. B., The N-methylpropionamide-water system. Densities 
and dielectric constants at 20-40°, J. Phys. Chem. 73, No. 1, 
57-61 (Jan. 1969). 

Hutchinson, J. M. R., Mann, W. B., Smith, C. N., and Whittaker, J. 
K., The half lives of two excited states in “Np, Intern. J. Appl. 
Radiation Isotopes 20, No. 7, 493-498 (July 1969). 

Ito, J., and Johnson, H., Synthesis and study of yttrialite, Am. 
Mineral. 53, 1940-1952 (1968). 

Jones, M. C., Giarratano, P. H., and Simpson, A. U., Flow and heat 
transfer characteristics of sub-triple-point cryogens in heated 
tubes, Proc. Second Intern. Cryogenic Engineering Conf., Brigh- 
ton, England, May 7-10, 1968, pp. 83-88 (Iliffe Sci. and Technol. 
Publ., Ltd., Guilford, Surrey, England, 1968). 

Kamper, R. A., Cryoelectronics, Cryogenics 9, No. 1, 20-25 (Feb. 
1969) . 

Kaufman, V., and Radziemski, L. J., Redetermined level values and 
interaction parameters of S 1 and Cl 1 ground configurations, J. 
Opt. Soc. Am. 59, No. 2, 227-228 (Feb. 1969). 

Keller, R. A., Excited triplet single intersystem crossing, Chem. 
Phys. Letters 3, No. 1, 27-29 (Jan. 1969). 

Keller, R. A., and Dolby, L. J., Intramolecular energy transfer 
between triplet states of weakly interacting chromophores. III. 
Compounds in which the chromophores are separated by a rigid 
steroid bridge, J. Am. Chem. Soc. 91, 1293-1299 (1969). 

Kelley, R. D., Klein, R., and Scheer, M. D., The cis-trans effect in 
the H-atom addition to olefins, J. Phys. Chem. 73, 1169-1170 
(1969). 

Kirchhoff, W. H., The microwave spectrum, structures, and dipole 
moment of cis-thionylimide, J. Am. Chem. Soc. 91, 2437-2442 
(1969). 

Koonce, C. S., and Cohen, M. L., Theory of superconducting semi- 
conductors and semimetals, Phys. Rev. 177, No. 2, 707-719 (Jan. 
1969). 

Kuehner, E. C., and Freeman, D. H., Containers for pure substances, 
Chapter in Purification of Inorganic and Organic Materials, 
M. Yief, ed., pp. 297-306 (Marcel Dekker, Inc., New York, N.Y., 
1969) . 

Kusuda, T., Thermal response factors for multi-layer structures of 
various heat condition systems, ASHRAE Trans. 75, No. 1, 
V.3.1-V.3.25 (1969). 

Lance, H. W., Metrology and National goals (Proc. 22d ISA Conf. 
and Exhibit, Chicago, IIl., Sept. 11-14, 1967), ISA Preprint No. 
M4-1-MESTIND-67, 1-14 (1967); excerpt in Meas. Data 2, 
No. 2, 68-71 (Mar.—Apr. 1968). 

Laufer, A. H., Photolysis of ketene. Mechanism of hydrogen pro- 
duction and the reaction of methylene with methane, J. Phys. 
Chem. 73, 959-963 (1969). 

Lederer, P. S., Pressure, ISA Transducer Compendium, 2d Ed., 
Chapt. 1, Part 1, pp. 5-8 (1969). 

Lide, D. R., Jr., Structure of the alkali hydroxides. IV. Interpreta- 
tion of vibration-rotation interactions in CsOH and RbOH and 
refinement of structures, J. Chem. Phys. 50, No. 7, 3080-3086 
(Apr. 1969). 

Lipkin, H. J., and Meshkov, S., The importance of the nm decay 
mode in the split A» decay, Phys. Rev. Letters 22, No. 5, 212-213 
(Feb. 1969). 

Lippincott, E. R., Stromberg, R. R., Grant, W. H., and Cessac, G. 
L., Polywater, Science 164, 1482-1487 (June 1969). 

Lloyd, E. C., Standards for improved measurement of pressure and 
vacuum (Proc. 4th Intern. Measurement Conf., Warsaw, Poland, 
July 2-7, 1967), Acta Imeko, pp. 451-468 (Hungarian Academy 
of Sciences, Budapest, Hungary, 1967). 

Madden, R. P., Ederer, D. L., and Codling, K., Resonances in the 
photo-ionization continuum of Ar 1 (20-150 eV), Phys. Rev. 
177, No. 1, 136-151 (Jan. 1969). 

McCamy, C. S., Photographic image structure evaluation, Chapter 
in Ultra-Microminiaturization Precision Photography for Elec- 
tronic Circuitry, pp. 130-140 (Society of Photographic Scientists 
and Engineers, Washington, D.C., 1968). 

McCamy, C. S., Units for logarithmic scales, Phys. Today 22, No. 4, 
42-44 (Apr. 1969). 

MeNesby, J. R., and Kelley, R. V., High temperature vacuum ultra- 
violet photolysis of n-butane, J. Phys. Chem. 73, No. 4, 789-793 
(1969). 

Mighell, A. D., Reimann, C. W., and Mauer, F. A., The crystal and 
molecular structure of diaquobis-(2,2’-biimidazole) nickel (II) 
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dinitrate, Ni(CsH6N,) 2(H20)2(NOs) 2, Acta Cryst. B25, Part 
1, 61-66 (Jan. 1969). 

Mighell, A. D., Smith, J. P., and Brown. W. E., The crystal struc- 
ture of phosphoric acid hemihydrate, HsPO.,-4H20, Acta Cryst 
25, 776 (1969). 

Mills, R. M., Flame inhibition with electron attachment as the 
first step, Combustion and Flame 12, No. 2, 513-520 (Dec. 1968). 

Moore, C. E., Annual report on spectroscopy, Bull. Am. Astron. Soc. 
1, No. 1, 85-86 (Jan. 1969). 

Mopsik, F. I., Dielectric constant and loss, Digest of Literature on 
Dielectrics 31, 56-79 (1969). 

Mopsik, F. I., The effect of pressure, volume and temperature on 
the dielectric constant of simple organic liquids, Proc. 1967 An- 
nual Report Conf. Electrical Insulation and Dielectric Phe- 
nomena, Buck Hill Falls, Pa., Sept. 18-20, 1967, pp. 66-69 (Natl. 
Acad. Sci.—Natl. Res. Council, Washington, D.C., 1968). 

Mountain, R. D., and Deutch, J. M., Light scattering from binary 
solutions, J. Chem. Phys. 50, No. 3, 1103-1108 (Feb. 1969). 

Norton, R. B., Aeronomy, Encyclopedia of Atmospheric Sciences 
and Astrogeology, R. W. Fairbridge, ed., pp. 3-7 (Reinhold 
Publ. Co., New York, N.Y., 1967). 

Olver. F. W. J., Error bounds for the Laplace approximation for 
definite integrals, J. Approx. Theory 1, 293-313 (1968). 

O’Reilly, D. E., and Tsang, T., Order-disorder transition in ferro- 
electric ammonium sulfate, J. Chem. Phys. Letter to Editor 50, 
No. 5, 2274-2275 (Mar. 1969). 

Paabo, M., and Bates, R. G., Standards for a practical scale of pD 
in heavy water, Anal. Chem. 41, No. 2, 283-285 (Feb. 1969). 

Plummer, E. W., Gadzuk, J. W., and Young, R. D., Resonance 
tunneling of field emitted electrons through adsorbates on metal 
surfaces, Solid State Commun. 7, 487-491 (1969). ‘ 

Pong, W., Photoemission from Al-Al.O; films in the vacuum ultra- 
violet region, J. Appl. Phys. 40, 1733-1739 (1969). 
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S. S., Activation analysis of halogens in photographic emulsions 
using a neutron generator, Anal. Chem. 41, No. 6, 819-823 
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Quindry, T. L., Transmissibility measurements for the determina- 
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